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[57] ABSTRACT 
A synthetic resin composition comprises a resin and a 
sintering granular clay mineral prepared by coating 
core particles with ?ne clay mineral and sintered the 
coated mineral particles. 

15 Claims, N0 Drawings 
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SYNTHETIC RESIN COMPOSITION 

BACKGROUND oF'THE INVENTION 
1. Field of the Invention 

> The present invention ‘relates to a synthetic resin 
composition'which comprises a synthetic resin such as a 
urethane resin or epoxy resin used for public engineer 
ing works, and a speci?c granular ?ller. 

2. Description‘ of the Prior Art < 
It has been known toiuse synthetic resins such as 

urethane resins and epoxy resins in the ?eld of public 
engineering, works, such ,as. packing and bonding for. 
gaps of slabs under tracks“ However, these synthetic 
resins are remarkably expensive. 

In order to improve the mechanical properties of 
these synthetic resins and to decrease the costof these 
synthetic resins, it has been proposed to combine a ?ller 
with the synthetic resin. Howwever, the art has not 
succeeded to obtain a synthetic resin composition suit 
able for said purposes. _ 
The inventors have studied on sintering treatments of 

various mineral ?ne powders and uses of the sintered 
products in various fields especially as ?llers'for syn 

‘ thetic resins, especially uses of sintered clay minerals. 
The inventors have studied to prepare a sintered 

granular ?ller by an extrusion granulating method. Fine 
mineral powders such as clay, talc, kaolin, bentonite 
and diatomaceous earth are selected and mixed andthe 
mixture of the ?ne mineral powders is kneaded with 15 
to 20 wt.% ‘of water and the resulting pasty mixture is 
extruded in a thread .form through a metallic gauze 
under a desired pressure ‘and cut for alength of 1 to 1.5 
.mm. The cut beads are tumbled in a rotary cylinder to 
form spherical beads and the spherical beads of the 
mineral are sintered at 800° to 1,200” C. to obtain sin 
tered granular ?ller. The sintered granular ?ller can be 
used as the filler for a synthetic resin used in public 
engineering works; However, the bulk density of the 
?ller is high and the mechanical properties of the resin 
composition are not satisfactory and the resin composi 
tion is expensive. ‘ ' _ 

SUMMARY OF THE INVENTION 

It is an object of the present invention" to provide a 
synthetic resin composition which has excellent me 
chanical properties and low cost. 

It is another object of the present invention to pro 
vide a synthetic resin composition which is suitable for 
public engineering works especially packing and bond 
ing for gaps of slabs under tracks. 
The foreg'oin g and other objects of the present inven 

tion have been attained by providing'a synthetic resin 
composition which comprises a resin and ‘a sintered 
granular clay mineral which is prepared by coating core 
particles with ?ne clay mineral and sintering the coated 
clay mineral particles. ~ 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The preparation of the sintered granular clay mineral 
used in the present invention will be further illustrated. 
The core particles should be porous and preferably 

porous particles obtained by blowing a blowable min 
eral by baking in akiln and pulverizing the porous mass. 
The size of the core particles is preferably 0.1 to 10 
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mm especially 0.3 to 5 mm as average diameter.~The . 
blowable minerals are well known, and refer to the 

2 
minerals which are blown to increase their apparent 
volumes to form porous minerals such as obsidian, ver 
miculite and hydrobiotite. . 

In the coating operation, suitable minerals such as 
clay, diatomaceous earth, bentonite, kaolin and talc are 
selected and mixed to prepare a coating powder. 
The typical coating powder is a mixture of 20 to 50 

wt.% of bentonite and 80 to 50 wt.% of the other miner 
als such as diatomaceous earth, clay, kaolin and talc. 

In the coating operation, the core particles are wetted 
with water or an aqueous solution of a thickener such as 

carboxymethyl cellulose, or polyvinyl alcohol, and the 
coating powder is coated on the core particles.‘ The 
operation can be repeated to form a coated layer having 
any desired thickness. . 

For example, the core particles are-moved and water 
or an aqueous solution is sprayed on the core particles 
to wet the surface of the core particles, then the coating 
powder is charged to coat the same on the core parti 
cles, then water or an ‘aqueous solution is further 
sprayed to- wet the coated core particles, and the coat 
ing powder is charged to coat the same on the coated 
core particles. This operation is repeated until a coated 
layer having desired thickness is formed. 
The typical coating operation is’ carried out by using 

a granulating apparatus such as a tumbler or a fluidized 
bed coater. The core particles are stirred by a stirrer in 
a vessel and water or an aqueous solution is sprayed 
from the top, and the coating powder is charged from 
the top, and the spray of water and the charge of the 
coating powder are repeated during stirring. It is prefer 
able to feed air during the coating operation. The 
amount of water sprayed can be to wet the surface of 
the core particles or the coated core particles so as to 
further coat the coating particles. The size of coated 
particles-is preferably 0.2 to 30 mm especially 0.4 to 10 
mm as average. The coated particles are sintered in a 
kiln such as a rotary kiln at a temperature for binding 
the coated layer such as 700“ C. to l,400° C. preferably 
800° C. to 1,200’ C. especially 800° C. to 1,000” C. to 
Obtain sintered bulky granular clay mineral. The bulk 
density of the sintered bulky granular clay mineral is 
usually 0.3 to 1.0 preferably 0.5 to 0.9. 
The sintered bulk granular clay mineral has high oil 

absorption. 
When the core particles are porous particles having 

low bulk density, the bulk density of the coated particle 
can be decreased and the bulk density-of the sintered 
bulky granular clay mineral can be decreased. The 
preparation of the sintered bulky granular particles will 
be further illustrated by certain examples. 

EXAMPLE 1 
Vermiculite is pulverized ‘and sieved. The powder is 

baked in a rotary kiln at 900° to 1,000” C. to form porous 
particles. The porous particles arelused as the core 
particles. The porous particles have diameters of 0.6 to 
1.2 mm and bulk densities of 0.2 to 0.3 g/cm3. 
A coating apparatus having a cylindrical body and a 

rotary table at the bottom is used. The rotary table is 
rotated by a motor and a compressed air is fed from 
bottom of the rotary table. 

1,000 g of the porous particles as the core particles 
are charged on the rotarytable, rotated at 300 to 450 
rpm. While feeding air through the gap between the 
wall of the cylinder and the rotary table, and 600 ml of 
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water is fed through a nozzle to the porous particles for 
about 10 to 15 seconds. 
A coating powder comprising 20 to 50 wt.%‘of benl 

tonite and 80 to 50 wt.% of diatomaceous earth, clay, 
kaolin or talc is prepared by pulverizing and ‘mixing the 
minerals. - ' ' 

3,000 g of the coating powder is divided into several 
portions. Each portion is sequentially charged. Water is 
sprayed before charging each portion. The coated parti 
cles are ?uidized and collided by the compressed air fed 
through a gap between the‘rotary table and the wall of 
the cylindrical body. The hardness of thecoated layer is 
increased by the collisions with the compressed air. 
After charging the coating powder, the tumbling opera 
tion is further continued for about 3 to 5 minutes. The 
coated particles are discharged from the coating appa 
ratus'. 1 ' - _ 

The coated particles of granular clay mineral are kept 
in a ceramic vessel and sintered at 800° to 1,000“ C. in a 
burner kiln. After the sintering operation, the sintered 
granular clay mineral is cooled and discharged. 
The characteristics of the typical sintered granular 

clay mineral are as follows. 

Particle diameter: 0.71-1.68 mm 
Bulk density: 0.62 
True speci?c gravity: 1.18 
Oil absorption: linseed oil: ' l4 ml/l00 g. 

Other examples are further illustrative. 

EXAMPLE 2 

' A fine coating powder is prepared by mixing 50 wt.% 
of bentonite with 50 wt.% of diatomaceous earth. Core 
particles are prepared by baking pulverized vermiculite 
at 900° C. 
A cylindrical coating apparatus has a rotary disk 

rotated at 300 to 450 rpm. and a compressed air is fed 
through the gap between the cylindrical wall and the 
rotary disk. 

' 1,000 g of the core particles having diameters of 
0.8-1.0 mm are charged on the rotary disk rotated at 
300 to 450 rpm. and 200 g. of water is sprayed through 
a'nozzle to the core particles and 1,500 g. of the ?ne 
coating powder is charged by alternately charging 
water and the ?ne-coatingv powder. The coating opera 
tion can be accomplished for about 30 to 40 minutes to 
obtain 2,500 g of spherical coated particles having diam 
eters of 1.0 to 1,4 mm. The coated particles are sintered 
at 800° to 1,200” C. in an electric furnace to obtain the 
sintered granular clay mineral having bulk densities of 
0.4 to 0.5. 
The sintered granular clay mineral has remarkably 

low bulk density because of the core particles, but it has 
high strength because of the coated layer and it has high 
af?nity to the synthetic resins so as to uniformly dis 
perse in the synthetic resin and to ?rmly bind to the 
synthetic resin. 
The synthetic resin composition of the present inven 

tion is prepared by blending the sintered granular clay 
mineral to a synthetic resin whereby excellent compres 
sive strength and suitable resilience can be imparted. 
These characteristics are required in public engineering 
works especially construction of rail tracks. ' 
The preparation ‘of urethane resin composition used 

for construction will now be illustrated. 
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EXAMPLE 3 

Urethane prepolymer (A) is prepared by reacting 
diisocyanate with polyester of glycol and dicarboxylic 
'acid. 

100 ml of the urethane prepolymer (A) is mixed with 
100 ml of a hardener of amine solution and 100 ml of the 
sintered granular clay mineral (diameters of 1.0 to 1.4 
mm) is uniformly mixed and the mixture is coated in a 
mold of 100 mm>< 100 mm><25 mm. The hardening is 
completed for 12 hours. After 24 hours, the test piece is 
cut. The sintered granular clay mineral is uniformly 
distributed and is ?rmly bonded to the urethane resin. 

‘ The fatigue factor of the test piece is measured by the 
fatigue testing machine. The results are as follows. 

Urethane resin 10 t/cm2 
no ?ller 
Composition of urethane resin and 
20 vol. % of sintered granular clay 
mineral 
Composition of urethane resin and 
30 vol. % of sintered granular clay 
mineral 
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EXAMPLE 4 

Epoxy resin composition and phenol resin composi 
tion are respectively prepared by admixing 20 ‘vol.% or 
30 vol.% of the sintered granular clay mineral and the 
fatigue factors thereof are measured. The fatigues fac 
tors are also remarkably higher than that of no sintered 
granular clay mineral. 
We claim: 
1. A synthetic resin composition which comprises a 

urethane resin and a ?ller, wherein each particle in said 
?ller is prepared by layering an outer coat of a ?ne clay 
mineral on an inner core of a blowable mineral, and 
sintering the resulting particle. 

2. The synthetic resin composition of claim 1 wherein 
‘said resin is a liquid when it is blended with said ?ller. 

3. The synthetic resin composition of claim 1 wherein 
said resin is a urethane resin prepared by reacting a 
urethane prepolymer with a hardener. 

4. The synthetic resin composition of claim 1 wherein 
said ?ne clay mineral used for coating said inner core 
comprises 20 to 50% by weight of bentonite. 

5. The synthetic resin composition of claim 1 wherein 
said ?ller particles have a particle diameter of 0.2 to 30 
mm. 

6. The synthetic resin composition of claim 1 wherein 
the size of said inner core is 01-10 mm. 

7. The synthetic resin composition of claim 1 wherein 
said blowable mineral is selected from the group con 
sisting of obsidian, vermiculite and hydrobiotite. 

8. The synthetic resin composition of claim 1 wherein 
said ?ne clay mineral is selected from the group consist 
ing of clay, diatomaceous earth, bentonite, kaolin, talc 
and mixtures thereof. ‘ 

9. The synthetic resin composition of claim 1 wherein 
said ?ne clay mineral is a mixture of 20~50% bentonite 
and 80-50% of a mineral selected from the group con 
sisting of a diatomaceous earth, clay, kaolin and talc. 

10. The synthetic ‘resin composition of claim 1 
wherein the inner core of said filler is wetted with water 
or an aqueous solution of a thickener prior to layering 
said, outer coat‘of ?ne clay mineral thereon. 
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13. The synthetic resin composition of claim 12 
wherein the sintering is carried out at 8OO“~1,OOOn C. 

wherein the sintering of the resulting ?ller particles is 14_ The Synthetic resin composition of claim 1 
carried out at 70021300“ C_ wherein the bulk density of said filler is 0.5-0.9. 

5 15. The synthetic resin composition of claim 1 
wherein said blowable mineral is obsidian. 

wherein said sintering is carried out at 800°—1,200° C. * * * * * 

11. The synthetic resin composition of claim 1 

12. The synthetic resin composition of claim 11 
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